In this paper we study the influence of the network of actors on the chances that a start-up will be successful in commercializing a platform. Scholars that study platform wars have conducted multiple studies of factors that influence platform dominance where the focus lies on factors that can be influenced by the firm (firm-level factors) and factors that are given in specific industries which can hardly be influenced by firms (environmental factors). Few studies have included views from platforms and entrepreneurship to understand the successful commercialization of new platform. A common research approach in both fields of platforms and entrepreneurship is network analyses. In this paper we conceptualize how entrepreneurs can apply network strategies to successfully commercialize their new products in an emerging market in the first phases of the technology dominance process. We illustrate our ideas by means of several examples.
Introduction
While most start-ups find it difficult to survive the first couple of years of their existence, some entrepreneurs only spent a small amount of time during the start-up phase and quickly grow into a ~ 2 ~ successful large company. For example, Larry Page and Sergey Brin started their company Google in 1999 in the incubation center at Palo Alto. They remained there for only a couple of months but soon they had to move to a bigger location leaving other starting entrepreneurs behind. In the years that followed, the market share of their search engine increased rapidly. Since 2004 it is the dominant search engine handling over 80 percent of all search requests on the Internet, leaving other search engines far behind. Essentially, it has set the market platform for search engines. Although this case is more an exception than a rule, it inspired us to raise the fundamental question how start-ups establish a dominant platform. Thus, the purpose of the paper is to explore how startups establish a dominant platform.
We draw on existing literature that analyses platform dominance and translate that to the case of a start-up. Our focal point lies on the influence of the position of a start up in a social network on its chances of achieving dominance with its technology. In this paper we investigate how new start-ups develop, mobilize and make use of their social network in order to develop a product for an emerging market.
The purpose of this research is to contribute to the ongoing research on factors for platform dominance (Gallagher, 2012; Gallagher & Park, 2002; Schilling, 2002; Sheremata, 2004 Stuart & Sorensen, 2007) and organizations facilitating the emergence of technology-based start-ups (Rasmussen & Borch, 2010; Trott, Scholten, & Hartmann, 2008) . We examine the components of Suarez's technology dominance framework. We recognize the value of this model and bring a startup view into the model. We also recognize that startups lack the required assets to fight platform wars and we provide a solution for this in the form of the application of network strategies.
The paper proceeds as follows. First, we review the literature on platform wars. Second, we illustrate how startups have been successful in the past in establishing platform dominance. Subsequently, we conclude that startups can gain access to the required assets by forming essential relations with other stakeholders. Suarez (2004) builds on the technology management stream and develops a model of product dominance for incumbents. We build on this work and extent the model to the field of start-up ventures in emergent fields. We conceptualize that start-ups need to mobilize networks to compensate for their lack of critical resources in the early stages of product development.
Start-ups and Product Dominance in Emerging Markets

Platform Dominance
Scholars that study platform wars draw on both industrial economics and strategic management to explain the outcome of these battles. They argue that stakeholders that are active in such platform wars possess important complementary assets which can be utilized in order to increase installed base and thus platform dominance. These include for example financial assets which may be used to recoup losses during the initial stage of the battles; if stakeholders enter early this may be useful. Other assets include reputation and credibility and production capacity. Strategies include marketing through e.g. pre-announcements and licensing. It is argued in this respect that the proper applications of these strategies and resources leads to an increase in installed base under the influence of network effects (Suarez 2004 , Schilling 1998 ). Suarez continues and argues that the importance of different strategies and resources for platform dominance varies during the phases of the technology life cycle (Suarez, 2004 ) and a framework for understanding the process by which a ~ 3 ~ platform achieves dominance when battling against other platforms is developed. The framework includes different factors that affect the final outcome of a platform war -e.g. technological superiority, firm resources, market mechanisms, etc. It proposes that the importance of these factors differs depending upon the stage in the technology life cycle. Five stages are distinguished. We focus on the first stages from initial idea to the first introduction of a commercial product. The first stage, R&D buildup, begins with a pioneering firm doing applied R&D aimed at commercializing a new technology, multiple firms follow and multiple technological trajectories exist in parallel. Reputation is an important asset in this stage since it will provide access for firms to good researchers. Also, the regime of appropriability plays a role in this stage. If it is tight and competitors cannot easily imitate the new technology the focal firm will have the time needed to develop the new technology. This environmental factor seems to be especially important for entrepreneurs since these types of actors need time to accumulate the needed reputation and credibility. By acquiring essential intellectual property rights, these firms may attain a dominant market position (Bekkers, Duysters, & Verspagen, 2002) and through this dominant position they may amass the necessary reputation and credibility. Unfortunately, few markets are characterized by a tight appropriability regime and hence firms (and entrepreneurs) will need to a turn to strategy to stave off imitators (Teece, 1986) . The second stage, technological feasibility begins with the appearance of a first working prototype. At this moment a decision for a technological trajectory has been made. If the working prototype is technologically superior to the other prototypes it may well lead to an early winning technology. In this stage a form of marketing, pre-announcements, becomes an important strategic tool to influence future installed base. The third stage begins with the launch of a first commercial product. It is at this moment that market factors become especially important. Also, at this stage, relations with manufacturers of complementary goods will become more important. The more complementary goods are available to the user, the higher the potential installed base (Schilling, 2002) . Suarez (2004) emphasizes the importance of a firm's complementary assets in the early stages of the technology life cycle where firms can use their reputation to attract researchers that have expertise in the particular new technology. However, these experts are expensive and thus financial resources are needed. Clearly, an entrepreneurial start-up lacks these resources and for these new companies other factors may be more important. However, entrepreneurial start-ups can gain access to resources through establishing relations with partners that possess these resources. The primary reason for collaborating with these partners is to increase the market power and indirectly the entrepreneur's credibility and reputation. In technology management, some studies draw upon social network literature. In social network literature it is argued that the performance of actors in either product development or firm success depends on their embeddedness in technological and social networks (Burt, 1992; Coleman, 1988; Granovetter, 1973) . Technology management studies that draw from social network literature focus on the influence of characteristics of networks of end users on the chances those technologies are adopted by these end users. Suarez (2005) for instance studied the role of strong ties in technology selection and Davis (1991) studied the influence of a firms position in a network of other firms on the chances that it adopts a certain practice. Other studies study the influence of networks of firms on the chances that a technology that these firms promote achieves dominance. Vanhaverbeke (2001) has studied the formation of interorganizational networks around proprietary RISC designs and Axelrod, Mitchell, Thomas, Bennett, and Bruderer (1995) relates a firm's incentive to join a platform setting alliance to the size and composition of the alliance.
Illustrative Examples
A variety of ICT-based start-ups and communities have shown to be able to achieve market dominance and set the platform for their technology using a network approach. A clear example is Victor Scholten & Geerten van de Kaa ~ 4 ~ the security functions of Apache web server software. Because the customers were very heterogeneous, the startup behind Apache adopted a market approach based on a standard software product, which was developed using open source software and was accommodated with toolkits for user innovation (Franke & Von Hippel, 2003) . The toolkit provided skilled users with the possibility to modify the platform to their own needs which had a significant impact on the satisfaction of users and the success of the software as a platform for web server software (Franke & Von Hippel, 2003) . The case shows how the start up behind Apache is using its network of users and chooses for a strategic decision in providing a toolkit for skilled users to help innovate and adapt the standard software product. Drupal and WordPress also adopted this strategy. Drupal and WordPress were both first released in 2003 and used the toolkit strategy to obtain market entry to the market of content management software. Both companies were able to attract programmers from established companies such as Apple and IBM to work with their toolkit and accordingly were attractive alternatives for heterogeneous data storage and analyses such as in bioinformatics (Papanicolaou & Heckel, 2010) , where the Bioinformatic Server Framework Drupal is running on the background with Tripal as front-end for the Generic Model Organism Database tool-kit (GMOD; http://gmod.org) (Sanderson et al., 2013) . The GMOD consortium emerged from functional genomics model organism communities and has developed a standard set of open source software for handling, primarily, genomic.
Also in the gaming industry we witnessed start-ups such as Zynga, which developed games for Facebook. Zynga started with 'Texas Hold'Em Poker' that later was renamed as 'Zynga Poker' but its well-known production was 'FarmVille', released in 2009. Also Rovio, the company that developed Angry Birds and established in 2003, relied strongly on an existing platform of users which could act as a network to quickly distribute the product. Rovio had already developed a variety of computer games for third parties and at the beginning of 2009 it was close to bankruptcy. But in spring 2009 it developed the first steps towards the game Angry Birds which appealed to millions of users in just over a couple of months and in its first year after release it was the numberone paid app on iTunes in 68 countries (Cheshire, 2011) . Both games were using an existing platform to quickly gain market share and set a dominant platform for a new approach of game design. Important aspect of these platforms was that it tapped into networks of users, e.g. gamers that invite friends to join and play together. The new platform these games introduced was different from traditional games, which were expensive to build because of their sophisticated graphics and sounds (Shin & Shin, 2011) . The new online game approach is that "friends of players are not buy just resources for the player, but also for the game developer, who relies on the insipid, viral aspects of a design to ensure system replication" (Shin & Shin, 2011, p. 854) .
These examples show how start-up companies in ICT, while having few resources, do rely on networks of users and existing platforms and adopt strategic maneuvers to quickly generate market share and develop a new platform for their technology or business model. They were able to enter emerging markets where incumbents were not very successful initially. The examples furthermore show that the factors important during the early phases of the development of a dominant design seem to be different from those that are put forward by Suarez (Suarez, 2004) which are largely based on how incumbent firms develop a dominant design.
Discussion and Conclusion
In the first phase, Suarez expects large firms to allocate resources to build up R&D. Because new ventures lack the resources needed to obtain credibility among the end-users of their products in the market, new entrepreneurial start-ups will adopt a network strategy to mobilize reputable network contacts that can endorse the new technology and feasibility of the product solution in the market. In the second phase, new entrepreneurial start-ups try to improve the technological feasibility of the ~ 5 ~ new product. Insight knowledge and acceptance among the end-users is needed. Partners are important to conduct fieldwork that is needed to understand and comply with the market requirements in the eyes of the end-users. Hereby, new entrepreneurial start-ups can attempt to convince end-users that their technology meets the set of rules and procedures common in the field. In addition new entrepreneurial firms lack the technological superiority, which is more often available with large incumbents (Suarez, 2004) . Many times, start-ups solve the absence of technological superiority by establishing relationships with highly regarded organizations in the field. In the third phase, when entrepreneurial firms try to enter the market they can rely on the strong ties that have been built with partners in the first phase. The partners that initially helped to gain the interest of end-users are important to scale-up the production quickly and thereby preempty the market for competitors. Thus, it appears that in all stages entrepreneurial start-ups can gain access to required assets by applying network strategies that give them access to collaborations.
The study has several limitations. First, it draws on a relative small set of examples of start-ups that were successful in achieving technology dominance in emerging markets. Although the examples provide insight into the networking strategies of new entrepreneurial start-ups to achieve technology dominance, future research may benefit from studying a broader set of start-ups that are successful but also less successful in their search for technology dominance. Second, the study uses secondary data however, more fine grained data based on interviews and in-depth case study development would benefit the understanding of the interaction between networking and the building of technology dominance. This inductive research might result in hypotheses which can be tested using various methods such as experiments or surveys. However, this research has opened an interesting research avenue by investigating how new entrepreneurial start-ups use their network to obtain legitimization in the environmental context and eventually claim technological dominance. Although this paper is conceptual in nature, it can contribute to our knowledge if propositions and testable hypotheses could be formulated. Future research may benefit from analyzing multiple cases of new entrepreneurial start-ups that enter an emerging market and thereby are successful at setting a platform for that particular industry.
